-

brought to you by .. CORE

View metadata, citation and similar papers at core.ac.uk

provided by Xiamen University Institutional Repository

C U ) Rk

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v27.i119.1171

HFRAL N BZYE 2019410885; 27(19): 1171-1178

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

% iF EDITORIAL

B2 XFTH 8 SEFTEH™ LI HEEHFRIEER

PRIt R BRI IR

X 8, 4-F
X, FEFE, IR F R RN BRI AL A AR BT 361101 Province, China. nchy69@163.com
FERE, BEE PR —WEERELAFR G4 GET 710077 Received: 2019-03-28
Revised: 2019-05-13
GER, iR, TREEID. T2HRISONR, it SR RIRAER Accepted: 2019-06-24

BEETH: BISERETERITRITK No. 2017SF-274.
YEE SRR : A BN BRI O R

BIEE: 57, 208, THEID 361101, {288 LR EE2000S,
B TREWENZERSE IR, nchy69@163.com

INFBEIER: 2019-03-28
1BOBHA: 2019-05-13
#ZHE: 2019-06-24
PR EER: 2019-10-08

From “two hit theory” to “multiple
hit theory”: Implications of evolution
of pathogenesis concepts for
treatment of non-alcoholic fatty
liver disease

Qin Liu, Chun-Yan Niu

Qin Liu, Chun-Yan Niu, Department of Gastroenterology, Xiang’
an Hospital of Xiamen University, Xiamen 361101, Fujian Province,
China

Chun-Yan Niu, Department of Gastroenterology, the First Affiliated
Hospital of Xi’an Medical University, Xi’an 710077, Shaanxi
Province, China

Supported by: Key Research and Development Program of Shaanxi
Province Science and Technology Department, No. 2017SF-274.

Corresponding author: Chun-Yan Niu, Professor, Chief Physician,
Department of Gastroenterology, Xiang’an Hospital of Xiamen
University, 2000 Xiang’an East Road, Xiamen 361101, Fujian

Baishidenge  WCJD | https:/ /www.wjgnet.com

Published online: 2019-10-08

Abstract

Non-alcoholic fatty liver disease (NAFLD) is becoming
a burgeoning and burdensome public health problem
worldwide, along with diabetes and metabolic syndrome.
In the NAFLD spectrum, non-alcoholic steatohepatitis
can progress to hepatic fibrosis, especially progressive
fibrosis, which can lead to cirrhosis or even hepatocellular
carcinoma. However, the pathogenesis of NAFLD is
extremely complex and has not yet been fully elucidated,
thus there is a lack of effective treatment. In recent years,
the classic “two-hit” hypothesis has been gradually
surpassed and supplemented by a great deal of findings,
and the “multiple hit” hypothesis has been proposed and
is being accepted. The study on the interaction among
cellular and molecular mechanisms, environmental and
genetic factors has revealed a number of critical targets in
the pathogenesis of NAFLD, providing broad directions
for the development of diagnostic markers and targeted
therapeutic drugs. Here we elaborate the latest advances
in understanding the pathogenesis of NAFLD from
multiple perspectives, in order to analyze and evaluate
the prospect of developing diagnostic biomarkers and
therapeutic targets based on those pathogeneses.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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A B M R B P BT 9% (non-alcoholic fatty liver disease,
NAFLD)# 23 ®Jm 454k Lo+, 5 A B ntax a9
Jgim RBEEAFE, AR Wk AW E SR R IR
F 3 ¥ . NAFLD# ZympuhldE % 2 %, 245K
WRIE R, B sk 2 R R8T R, L RAAFR
LRBHABMAANL T B0y “ ZokdTR” Ft,
HILT “SEET PRI EL. Lt
B o TAE, KBS REREMZERGR, B
T HNAFLD A JRAUE P & % 0 x4t ¥e.5, ANAFLD
5 W AR E D A e e T AT R IR T S Yo ).
A S A FEINAFLD A AL o s 47 it B Ak
— &, AT A RAE A T IR LD W AR S R 0s
I7 Yo, 5 0 A
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disease, NAFLD);Z —#F 5 & fkgm . A4z o485 Znta
KGR, BT A RAUE 69 R, 84k E 2 N6
BiAT e Ae il 97 7 K. “ % EAT R B S @HAE T NAFLD
K IAAA, T AT RN ST 55 5 @R A
KEHFR, 5T FANAFLDH A 695 b7 A7 &4 AR fe s
BT IR T AR AR B AT R
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0 51

eV R 14 B 5 14 9 (non-alcoholic fatty liver disease,
NAFLD)f 45k B el B, R E C Ut 23
98 BN 3 — RIS PE R . NAFLDIFZ0 i 45 . af
PERRIT I R TEI 98 S A G 4 Ak . AL,
BRI T B R B A . X TNAFLDIWR
LR R MR RATEH” . SR, BEE B
I FL S A BRI, SRR “ ZIRATEH” Fu oA
AEVUEREN AFLD R R AL, « 2 BEPATIT
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X RGBT AE, W A S 3R 52 R (insulin receptor,
IR). HEERPE. RIE/RPL. BfE 2SRRI S E
REWT R AR R - BB ER(bile acid, BA). ZiE H
¥ (gut microbiota, GM)Z¢.

1 BRBERAH: NAFLD RN EIBIPINAT

IR/E T ZENAFLD R AR R LR, FHo TR S E
[ A2, S8 ORI 9 5 S B0 7 PRI 4 D% Fi 2.

1.1 AFREE 20 e By A3 ATAFIR A — /MR, ROAT
JUE R AR B 5 28 T SO, AR IR G 07 A B RF 2R A
I, WERRA TR AT AR S F AT D, AT DL R A
FENAFLD. B T2DM 3 & A v okt . 7 g of
FEMDFE . “HEPEMEIR” WA T HFAFIREY)(insulin
receptor substrate, IRS)2ms SR /N R AR, T = IRS18K
[F I B = IRSTAIIR S2 [ /NI = A “ RGEMEIR” ) 1K
T “HEPEPEIR” J& HIR STAR S27E FFAFAS [H] X 35k i)
ERRIEGEY. AKt12(E 5 @B T TX—ZFHEIRS
BOE A FES, $oR Ak ezt v R A 4y X, B AN [ HARST
FRY I AR 428 1 A Iy A SR A 267 W A2 B (hepatic glucose
production, HGP). £ 5 & MEFI4k & EN AFLDSI#)
RUep ) (AR 22 5 2 R T IDE T 107 A Sk A i (d e
novo lipogenesis, DNL)F (i & ENAFLD) 5 g i
IR AR (4K R TENAFLD), J5 & PENAFLD/N BT
JIE ARG [ 2H 23 A I R DR SRR 3G T, R IR Rk R
JEAFIR, M5 C18: 1-H i — i & S 1l & B e
Ce(PKCe) H A K. 48 K IENAFLD) b JH [
LTC A A S RIR I A D, HR I T
fik N SRE PA K 4 BrIR. WF T4 R, FFIEIRIE T
MeEEME, HAeie it i& B A e i nossin, RA AR
HYUIRIT G AT B8 12, RAVEIRA b5 i AR
FSFRTSE N .

1.2 IRENAFLD IR 5NAFLDRE 5% & — BHAAES+
W AW AR, NAFLDAT P bR B - L 1 5
AL, 2 S A0 e (0 AR TE R, i & B 2 A
IRIFA BRI T2DM 5 K. BEINAFLDA—E 5
IREARERPEA ¢, (H I & 1 AR R (38
[EJ /R F IR 7 s kR 1R AR, AR AN AFL DI S51R
AP ARG A O, V2 UEHE R IR A] 55 T
BINAFLDAR A, B3 RS PR PR PT B8 B 1k 37 &
g i (free fatty acid, FFA)IT 2 4ii% 2 T B — R {R3
MU, 33X — W5 R R Ak & PENAFLDME & AL
Aib: Ji7 A ENAFLD W] B A7 78 7 P4 I 7 HERR 0 v P £
AR ST T RRALAIAR B, T 4k R ENAFLD W] 8 B AR
AT, oA el 7 fiss in 2 S BURINE 2 i
NFFRE, FEHEHGPY, MaRIXAT R itk PAIE S

2019-10-08 | Volume 27 | Issue 19 |



XE), F. BRI R BT RN HIEYEE TS INEEM ISR

1.3 GLP-15NAFLD JifEhE &= K-1(glucagon-like
peptide-1, GLP-1):& L4073 il i —Fp A e il 2. GLP-1
ZAR(GLP-1 receptor, GLP-1R)if it 5 HAARIRS245 4,
WEGEASE, Wi cAMP/EE A (protein kinase
A, PKA). BERNEL3 I (phosphoinositide 3-kinase,
PI3K)/AKtSEA5 5 55 Sl %, 115 IR e 1 25 40 Wl A ik
By UM, GLP-1RIMEN A C 2 A TR7T2DM,
W0 R B A AT TR, 42 il ¢ 26 A IR, 3 m] ek
FEATE AR B At . R LF4EbFE ") $RRGLP-1RK
T RE AR TTNAFLDSA M E AT S — 25 )
P25, — BkFERKAE-4(Dipeptidyl peptidase-4, DDP-4) ]
TR P g N IEPEGLP-1, MDD P-4 7] e th 5117 T
xof FEF U g 2 e PG B AT R AL AR R A s Y, (E K
NAFLDEIT 25 H AT A B, 16 75 250 2 (11l IR
T

2 “[ES/" S NAFLDESII RARNAREIRR

2.1 FFAL5 s “HR#EE” (lipotoxicity)fE19944F H
LeeZ: P, FISRAiA T SEFFAX I & pAnpR i F- 1
H, T 51X — MR A2 TR HFFA K& AR ™
Y| AR AR, B FUREH, A R g A7 1
Hi = R (triglyceride, TG B IFAE 51 R AR EF 1) ¥R E
DRI, T A LR i 0 IR 20 20 Bt 6 mOA VR,
AT PR 1) —S5FFA, GIERHER . IR RE . 9 I
ek HH B (lysophosphatidylcholine, LPC)FI##£: i 45, X
SElEEE VA BB I 2 R S n 40 AT D, RHE1E 54,
BB BET AR BBE . AAL R 5 Y R 3
F SRR RE M B, it e R I, LPC RIS AT
4 ff BRI ZAADRS, 75 41U EE Y (extracellular
vesicles, EV )RR, MM B e gn i il 28 iE 3R
M. EVsEH ZMAEDEES F(BFEEE . R
TZIR), 540 Hu 8] 32 R OB F . 76 G B 14 20
TFHETTAG 14 JE I 14 BT %8 (non-alcoholic steatohepatitis,
NASH)Y/MEAL A, BVsIR A1 I, oAl 54 il 2
i€ 2 4 P 1 (rtho-associated, coiled-coil-containing protein
kinase 1, ROCK )il 55172 &7 Ho /R AT BN A SH N B
THEVS/KF, MLHEVsACE R S i it . %
FEANEFHEALAFAE B, Rk, EVs AT RE BN AT IEZOM VA

FEIIBIRL, R AR TE S 5 2R AE R (E V s 1]
FHF PR (032 W AN 33 AN T,

2.2 DNL 5 g &t DNLARE £ I 7 52 % g i AR 28
()9 P 2 R Y. DNLAENAFLD A 08 b, 52
P T 5 2 A7 10 v 5 2R IRE AR I B RN 1 SRR (B
B 5> B SREBP-1c FI B K AL A W [ 8L e A 45
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VeI B

48 M (carbohydrate response element binding protein,
ChREBP)"Y, 7E 557K >F_F 4% T AR A W R (fatty acids,
FAS)FIE . MFAsE T G i oI5 75 14 1) — > i
B, TG TR, & 8 -E R s 4L i g 107 25
PEFA ST R IIE R R . 2 51X — R IE1E I LB
i A il i 1 A e 25 ML R 1 (Stearoyl-CoA desaturase 1,
SCD1), —HymEaIE 3L % #2051 (diglyceride acyltransferase
1, DGAT1)FIDGAT2, ZBtiiEEAR L E(acetyl-CoA
carboxylase, ACC)RI AR L 5 Bl (fatty acid synthase,
FAS). 1X LR 1 2560 AT BE-F BN ROAEFI T 44k
(RGN, 72 R IR- ISR = B W DGAT2 B FISCD1
FRCBR BN BR Y, TG R BVEE R I HY 3525 1) 4
PR TR R T R, ) ) A G RE 2
NAFLDIGYT IR AT ST R 2 —. ACCHII 7@ it
[FJ S A F A s & RN B F A sSEAL, W] 5G4
FIIR, AH-K I TT 2 (R i3k B T G e (Y R A1, 3
b BERE, WISCDI1EDGATIN 2B AER ] 5T A .
2 HI X R WL AT T B 24590 2 A C CHI I 77
PF-05221304FISCD- 141l 7| Aramchol.

3 WAERM: NAFLDEIR AV M H

bk FRath . IR R YL 9O R NN AFLD
SRR AP — AN R B AR, FRA /KT TH i K H 35
PE IR~ RE 7 423 Th g R i A0 i V5 1 PN 25 3% I SE
S5 S5 PO o R I A2 2 48 i DR 7 (W1 L-6, TNF-o
SN PE AR, SFEE S, M AT 4D TR
ABETE A HAh, S0 TT 5] AT M R SRR S, 55
e R SR, TENASHH, JE 7] A F AR AR PR & A
3.1 PPAR5ENAFLD JNK-AP-1HIIKK-NF-« B2 {2 i
NAFLD& M 4 IR A &A= 1A 2% B 5l g™, i
AN BRI FE V)0 52 A (peroxisome proliferator
activated receptor, PPAR)JE —F1) V2 RIA FIAL 2 A 2K
TR, TEYT 9 R 180 2 (R 1) A2 F0 1N F- BB % ) o i B 22
VR, IR LE V75 i SRR 7 B R S 55 2 O THT R HE 1R
. fE NP B4R B T PPARG, PPAR 1y, FIPPARS = fi
EAL: PPARG AT S IIFAST) 454K, PPARy H] it/ b FH-4H i fr)
JIE 074 i 3 2 MR I 4L 2R, PPARSHIE AL AT A ST
HISREBP-1c, SEUFA S InAIfg I A s b, A
el R R, PPARBESIFI 2 15T TNAFLD A 2L
HEFR. HAT, PPARa/SXE 57 elafibranor(GFT505)1E
FERHAT =G RIS, FAE e ORI T8
(AT 321, B85 N A SHIIZEAR HAS S BT T 4EAL 1)
WA,

3.2 XD ENAFLD % 1%/MA(inflammasome) & —
FAETE T MR 1) 2 A E AW, 1E A G RE0E )

2019-10-08 | Volume 27 | Issue 19 |
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B =5y, FEAFRIT T 2 505805 B R 4%
oo fRUMLEATE. A0SR T PR E R R R R
PN KO SIS AR R B A5 5 2 e L, (HI &
O ) PTG I S I R A A/ IMARAR 2 T AR
JF A =4 T A5 2 (pathogen-associated molecular patterns,
PAMPs) 8 fE 3R 145475 A % 7> i (damage-
associated molecular patterns, DAMPs)[FE 52 2%, AEfg/EK
K B SZ AR A0 MR AR R fa RS S IR LA, 7
IR A& B-1(caspase- DTG AL, SETTIE Sk A FIL-
1BFIIL-18 1 R AAFIRR ™Y, TENAFLDH, 48P/ IMA R S)
(fLFENLRPs. caspase-1+ I-1FIIL-18%5) 1K T+, 1
XA I TTERIR S BRI AR B2 47, NLRP3 ¢ /M
FRY 326 B P A FHIM C CO50 1T LA 35 AR JHE I PR /)N B
NAFLDYp AR FNLF A, ML R 55 PELIT 1R [ A
PR A5 FINLRP37EH BELNI A (K135 A5 927, 7Z caspase
ot 350 ) A A= T T 3 g ) P A B R T BN A S H
N RS RL P R A AN 2T 44K, Bt P L, DANLRP3,
caspasedt [l 2 1/ IMA R/ R RUK 2 NASHZ TG
ST — NG T 1A

4 BEZDSHRNRMEES: NAFLDBEEESANZET
Sy

NAFLDI & A A& BRI A5 R R ILRVE T, 423
[R| ZH S AfE 77 (genome-wide association studys, GWASs)
Filve il R N AFLD A% R R 0 Fe 524t 7 IE 4.
H AA s 2 51 (genetic polymorphism)FlZ& Mlistf&
2 (epigenetics) 1 5t A2 MINAFLD A A R f 1 g
DR 25, 24021500000 JHF I G I 2 272 S mT DA Pl 06 A TR 3
B 1R 22104, GWASsTEZR 7 5NAFLDR A &
() JURP A% R 2 4514 (single nucleotide polymorphisms,
SNP), HH15NAFL D it f A 5 R R A G 1 A i
() 22 A M BE R 32 2O PNPLA3AITM6SF2.

4.1 PNPLA3 KEWFFEEK P, PNPLA3 15738409 SNP5
NAFLD. NASHUAS AR AN AT 4E ) R A%
PIAIER), HSCINE 7 BPNPLA3 N 5 5, HEE A
PRT148M ] LASESEHS Cs R AT AEALRFAES. [FIIN, T148M
A FARREIN T PNPLASKIZ AR AR PR, S50
PNPLA3-T148MI¥] 2H, TG3h A 5247, & R TGHIHERRE.
Ak, PNPLA3A 1 15l BE G 2 H (very low density
lipoprotein, VLDL)7- WA A, T 148M7AZ S 23 FEAIK
VLDL[FIRE e, ARk B A 1 R B2

4.2 TM6SF2 TM6SF2A: K 4w tL [E16 7K & —Fig it
VLDLA K AR, M2 T SRBEF 7R, %3 A
Hfrs585429261804% 48 5 5 ThRE Ok, AR A1, i
ST = AN AT 44 A 5GP, 2, IR IX R

Baishidenge  WCJD | https:/ /www.wjgnet.com

A S AT AT O 0B 0.

4.3 A AT E D B EYIER EY R — o AL
R ANTENAFLDIZ I 32, HaiM &>, affEN
i 1N AF LDIgt A% 5 Bt A B 205K . NAFLDI
WAL LY bR Y EFEDN AR 5135 5 (SN P s) A/
RNA(mMiRNA). HAINAFLDH 5T iR N FISNPs/Z
1s738409H1rs58542926, ‘B 41153 A2 T PNPLA3MI TM6SF2
HAUNETR), XA EYIAR SV NAFLDR R B AN
AL B miRNAHENAFLD — M Ybx
&, NAFLD EA MG A miRNAE, J5FAmiRNAR] L
#7RNAFLDRIEN AR, S BT A 5 A i 4 2125 A
O, Horp B AR RET R miR-1225, SR A B
7, (S FHBLAR BV IFEA RS SINAFLAINASH 112 K
B R, XU AR 8L br A 1E 2R I RS DU 2 AT,
TR RV R, A Re ML T B —2b.

5 gIhRFFFFIER S NAFLDIE EPHNEERF
5.1 fg b B -F 5NAFLD fiEi A ¥ (adipokine)/ & Hi Ji i
ZHEU P TN IRl 7. 98 25 (leptin) A HE B 2% (adiponectin)
FENAFLDIP) R A K& iR S AR D 8+, — &1
A EHSBT, e gL 4EA i R A, RIS I A 8L
SRIPUAF AR, REIGIRDT L DA T NAFLD
B 98 RN i BB 3R 0 I T, LR R OK P T,
NEBR R FE RS, SnEN BRIk 5 T
NAFLDIF &AL,

5.1.1 B A& RSB AR MENT R T, HRIAZ
Ky 2 AR B BOBCR 1A%, E TR RE R, S
FRE AR FHE N 2 A Th A R T AR R, R
YENAFLDH G EAEMEER: —J7 T, e Xt T
NE WA TR E R, JCH AR R B 7 —T
T, BB, B R REAE S A A A4 a5 R
RAFME S . (LTt . sal v R A AN ASH
& MIEE R KPR, BB RN &K 5SNAFLD™H
T P (38 A 1, i 20 3 K IUEN AFLD AR
IR AL T BEAA 7, SR I 558 28 Bl 8 2R IMLAE )
NAFLD & Ik FH 3 2 0T B8 0 4R 40 7= 2R A RS2,
INE R TS, PIRAS 2 AE T 568 3R Bl s R AR 1Y)
NAFLD 5 v i 51,

5.1.2 Bk R ER v IE I 1 58 B-SE AL AR/ D FFA A B
B L FAH B PR AR R, J8 I PN F - BIE PR R 15 280E )
RL, FEEETACHSCHEHUE R G NG S 2 5=
BoE R T IR RRALS™, I RIEDTIEIT AR TE . B AT
LA 7E IR RE B DL IRIRAS INASH. Bliflik
SAEIEAL AIT2DM A, I35 RE R K B PR, B
MR R MURE AT BEENAFLD. NASHAFAE I8 7 Al
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f1% 2 2B i i PR R,
5.2 AFRE R T 5NAFLD JHEE ¥ (hepatokine)fig (% Hi /i
JUE = A B P A 7 AR ) B A 55 40 W R N 43 WA
(8 (B, HE NG 20 I 8 g R A8 467 B Qs P S /R
AR B, PR e 2 T it 2 5SNAFLDY,
FEERER (AL EE — AN e PR DR, REd) e i 4 i
R W0 B AR A R AR R 1, FEAE NtollFE 32 44 (toll-
like receptor 4, TLR4)M¥] N JEPERCIE, [FFFASHISTLRA
G5 SIS SIR™. JREREE AATENAFLD &
THis, HACFBEN AFLD™ A28 0 It s, $2m A
HEAASTNAFLDI i A e T E ™. 78tk
2R, PEFIRERER (AR KB I B — MR SR
T2DMANC L S A ST G 6 R K. bk, et 4
MK TF-21. WiEAP. HERLESREA. M
B MR E DA AT AR 2 A
& AT N, 32 B A 2 S U R B UK
L PS

1 1 PR R0 PP R+ 7T 1 N AF LD L A= 470
PREY), AE N5 RIS 2E A AE 2 H s A7 AR R G
BEK, 5 SRR, AT PRI T e AR . B B E
B DX LN R T (R 25450, SREDUR B SR 1 5
IR LR R TR FRIE, T RS AUNAFLDATA YT IR B8
B,

6 BAREZA: NAFLDRBHEEIIESHF

IR FER I T BAR— M I EF——E AR E S
I3 F, TEIF RIS R R 55 AR B A B K A S AR
B LR REERRA. BOR R T BARZ AN ZEH,
RELE 2 /K L 5mi e b R BURAE FINAFLD/N A SHE)
AL, X L A2 (A BEAE I B 16 BF P9 I AL 2L P 3R,
AL AN 5 718 2 A A RN A 2k, BT e ds
SBAMA B iEHE.

6.1 FXR % JEEEX3Z A (Farnesoid X Receptor, FXR)/&—
FhOCHEIB ARZ 3 A4, 531 %R AN o AR R 48 EH,
AE M S AU IE R (chenodeoxycholic acid, CDCA)5&Z1
L FXRAGEOE AT I SREBP-1c & HHE a1 45 A ) 2%
SERGUIFAS. SCD-1. ACCHIZRIL, B 1EFAsE Bud FEAN
TG AR, FXRESNH AT LAREKdb/dbFIEF A/
BRI 2 AR E B . TGRIFFAZKF, 38 v S AR /) BT
B PR /N BB TRFH 6T 2 BB AR AS, T 2R FXRAER /N SRS
FXREGBNFIM A H IR AR, FXRER ) sh il
FERI MRS R EURPERRC IR g I
fiE. FILEE. BABE. JRERILF4ELL™),

6.2 TGRS HEGHE LRI {A5(Transmembrane
G-protein-coupled receptor 5, TGRS)/2 3 —FBAZAAK, I

Baishidenge  WCJD | https:/ /www.wjgnet.com

VeI B

EAEFA W BRI RE. ARSI S 2. TEAR
g i IR, TGRSWE REXS N BE = VH FE, b1k
R SRR, BG40 TGRS H B RE AR5 g
i 2143452 1RPY. TGRSME 514 3 7] 15 T GLP- 1R, 24
S5 A PPN B P AR A AR T R, 1 i 4 T . )
i, TGRS gl 9/ BRI 3G FIHINF-«B
T SR 2, AT 4ERFA R T RER"

6.3 Y2 @ BAM LAk 254 BAE NFXRAMTGRSHIEL
AR, TR A RO IR DR AS I SRR B, T I PR T
NAFLDHR AR FFEE 2L ik, DIBA K HAH
M N AFLDZYIG YT IEFE TR, B8 DUIHRR
Je— P EHHCDCARTAE M5 F X RSN F, 76 WA
I BN H TR EN A SHA S 4 AE IR, H.
ik B2 JERIREE A0 10 oA R TR B SR AN B ST, B EE N = Al
RIRIE™Y. B /7 IELERE FE 08T 6 LA LG T TN AFL D)
YA A FXRIEENFIEDP-505. LMB-763, TGR5#( )7
INT-777, LA ZFXRAITGRS IR E B shFIINT-76755. H
Bt (RIS FXRAITGRS A #E b Bl g
IFXRECTGRSTETAYT AR 3R AL R 5 A,

7 GMEZRART4H: NAFLDEASS USBYHTHIAR

7.1 GM. Mfif4h 5NAFLD £ 5 £ B GMMKI A &
NAFLD&E B fE N A SHI) B B85 ] K. iz
T A B AR = 9 e % 3 i i b 30 N FF O, 3T
Z 53INAFLDI AW HLE] . BT 18 A 3 O 1
(dysbiosis), 718 Hf B4 @IE TGN, g RekAs
W2 3, A KN 5 =I5 2 BE(lipopolysaccharide,
LPS)Z [ T kN, 45 512 53 4 Fif 550 122 35 o 4 it % T
HITollRESZ AR (UINTLRA, TLRO)H A FE45E, b J5ios
RAEFI IS, ELFE OGP INK. p38.
TR F3MNF-x B, Hilid 515 E R G%
ZHRAHEAEH, SEUR. AORE. FFRERARYE. £F4EtbAn
NASHJ k!,

A EEB AR I E B AN 240, GMBESAI
BAMIE Y S5HI LR BAII RS, BETMIS2MIFXR
FTGRSIHIME 5 ST IR BRI AT FEACW,; FIRBATT
DL b 805 /N 9 TR e R e e R IR, B B R B YT
GMIFIZH RS, fne T B ARG ML ] F AF B A F
FURE T DB DL AAR I PR N AFLDI R
ERE.

7.2 ¥ GM S 25 4 U GM SNAFLD R L AR
IR SR AL T2 B B, (HI 4R O 3 DO SE
TEWEFE. IMM-124e52 MATLPS % 3% H W A SR B & &
IgGIIAEMIFLIR I, R BGE ob/ob/)s R AR g 5 &

RIS Rt 2 22 BB E, DRI L Ty D L P SR T 74
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